
 
3/

28
/0

1 
1 

Ir
ra

di
at

io
n

 T
es

t o
f 

th
e 

Si
n

gl
e 

E
ve

nt
 U

ps
et

 R
at

e 
of

 t
he

 G
L

IN
K

 T
ra

ns
m

itt
er

/R
ec

eiv
er

 
Y

on
g 

L
i 

M
ar

ch
 1

7,
 2

00
1 

 
D

U
T

: 
H

D
M

P
 1

02
2 

(T
X

),
 H

D
M

P
 1

02
4 

(R
X

)  
T

im
e:

 M
ar

ch
 3

, 2
00

1,
 7:

00
-9

:3
0A

M
. 

L
oc

at
io

n:
 C

ro
ck

er
 N

uc
le

ar
 L

ab
or

at
or

y,
 U

C
 D

av
is

 
P

ro
to

n 
be

am
 e

ne
rg

y:
 6

3.
3M

eV
 

A
ct

iv
e 

ir
ra

di
at

io
n 

ar
ea

: 
2

� 2c
m

 
E

xp
er

im
en

te
rs

: 
Y

on
g 

L
i, 

M
ic

ha
el 

M
ed

ve
, C

ar
lo

s 
C

as
ta

ne
da

 (U
C

D
) 

 Su
m

m
ar

y 
of

 Ir
ra

di
at

io
n

 T
es

t R
es

ul
t 

S
am

pl
e 

P
ro

to
n 

Fl
ue

nc
e 

(×
1

012
 /c

m
2 )

��  
#

 o
f 

Si
ng

le
-

B
it-

E
rr

or
s 

#
 o

f 
L

in
k-

D
ow

ns
 

T
ot

al
 S

in
gl

e-
E

ve
nt

-
U

ps
et

s 
T

ot
al

 I
on

iz
in

g 
D

os
e 

(K
ra

d)
��  

S
in

gl
e 

E
ve

nt
 U

ps
et

 
E

rr
or

 R
at

e 
(1

 S
E

U
 p

er
 

#
  

pr
ot

o
ns

/c
m

2 ) 

S
E

U
 r

at
e 

at
 C

S
C

 
w

or
st

 lo
ca

ti
o

n
 (1

 S
E

U
 

pe
r 

#
 o

f 
h

o
ur

s)

��  

R
X

 1
 

2.
65

 
73

68
 

20
04

 
93

72
 

35
6.

72
 

2.
82

7 ×
10

8  
8.

14
 

R
X

 2
 

4.
11

 
11

11
6 

29
81

 
14

09
7 

55
3.

25
 

2.
91

5 ×
10

8  
8.

39
 

R
X

 3
 

4.
05

 
11

05
1 

29
24

 
13

97
5 

54
5.

34
 

2.
89

8 ×
10

8  
8.

34
 

R
X

 4
 

3.
91

 
10

17
9 

27
84

 
12

96
3 

52
6.

41
 

3.
01

6 ×
10

8  
8.

68
 

T
X

 1
 

4.
07

 
11

72
1 

14
44

 
13

16
5 

54
8.

00
 

3.
09

1 ×
10

8  
8.

90
 

�� T
he

 s
ta

ti
st

ic
al

 e
rr

or
 fo

r 
th

e 
to

ta
l p

ro
to

n 
fl

ue
nc

e 
an

d 
th

e 
to

ta
l i

on
iz

in
g 

do
se

 is
 

� 1.
6%

. 

�	 T
he

 s
ta

ti
st

ic
al

 e
rr

or
 fo

r 
th

e 
SE

U
 r

at
e 

at
 th

e 
lo

ca
ti

on
 o

f w
or

st
 r

ad
ia

ti
on

 o
f C

SC
 is

 le
ss

 th
an

 2
%

. 
 T

he
 D

A
Q

 w
as

 st
ar

te
d 

be
fo

re
 th

e 
pr

ot
on

 b
ea

m
 s

to
p 

w
as

 li
ft

ed
 a

nd
 w

e 
sa

w
 n

o 
er

ro
r 

w
it

ho
ut

 ir
ra

di
at

io
n.

 A
ft

er
 th

e 
be

am
 s

to
p 

w
as

 li
ft

ed
 

an
d 

pr
ot

on
s 

w
er

e 
du

m
pe

d 
at

 th
e 

D
U

T
, S

E
U

 e
rr

or
s 

w
er

e 
se

en
 im

m
ed

ia
te

ly
.  

A
ft

er
 th

e 
sc

he
du

le
d 

be
am

 ti
m

e 
w

as
 re

ac
he

d,
 b

ea
m

 s
to

p 
w

as
 p

la
ce

d 
ba

ck
 in

to
 th

e 
pr

ot
on

 b
ea

m
 to

 b
lo

ck
 f

ur
th

er
 ir

ra
di

at
io

n,
 th

e 
G

L
IN

K
 t

es
te

r 
w

as
 st

ill
 r

un
ni

ng
 p

er
fe

ct
ly

 a
nd

 n
o m

or
e 

er
ro

rs
 

w
er

e 
lo

gg
ed

. T
hi

s 
ph

en
om

en
on

 p
ro

ve
d 

th
at

 th
e 

er
ro

rs
 lo

gg
ed

 w
er

e 
in

de
ed

 in
du

ce
d 

by
 p

ro
to

n 
ir

ra
di

at
io

n 
an

d 
th

e 
sy

st
em

 w
as

 r
ob

us
t.

 
  



 3/28/01 2 

 
Some arguments: 

• The standard we set for quali fying the GLINK components is one SEU error per 
42 minutes, assuming each upset causes link-down and the tolerable data loss is 
less than 0.1% for the whole CSC system. The tested result is about 70 times 
better than the standard. 

• The fluence of neutrons with E>20MeV at the location of worst radiation of CSC 
in 10 years is 1.5×1012 /cm2. 

• This result definitely quali fies the HDMP 1024 (receiver). The HDMP 1022 
(transmitter) should also be quali fied, since it is manufactured with the same 
technology. Unfortunately I didn’ t have enough good TX samples. 

 

The distributions of link-down time in µs: 
 

Figure 1. The link-down time distribution of RX1 
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Figure 2. The link-down time distribution of RX2. 
 

Figure 3. The link-down time distribution of RX3. 
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Figure 4. The link-down time distribution of RX4. 
 

Figure 5. The link-down time distribution of TX1. 


